Signalling pathway in the induction of neurite outgrowth in human mesenchymal stem cells.
Recent in vivo transplantation studies have shown that mesenchymal stem cells (MSCs) were able to differentiate into mesoderm-derived cell types as well as cells with neuroectodermal characteristics, suggesting that transdifferentiation occurs in the mammalian system. We have reported an immortalized line of human MSCs (hMSCs), KP-hMSCs, which expresses CD29, CD44, CD90, and CD105, and complies with the characteristics shared by mere hMSCs. In a current experiment, we further demonstrated that expanded KP-hMSCs exhibited markers of neuroepithelial or neural precursor cells, such as Nestin, Musashi-1, Vimentin, NCAM, Pax-6, and Sox-9. KP-hMSCs simultaneously expressed proteins of the neuronal, astrocyte, and oligodendrocyte lineages during culture expansion; in addition, they initiated neurite outgrowth and eradicated protein expressions of astrocyte and oligodendrocyte lineages in response to the elevated signaling of the cAMP-PKA pathway after serum depletion in a defined neural induction medium. From the current results, KP-hMSCs may be used to elucidate molecular signaling on the neural differentiation of adult human non-neural tissues. We also presented evidence for the possibility that adult MSCs and fetal neuroepithelial or neural precursor cells both provide for the continual maintenance and repair of the postnatal neural tissues and may derive from the same origin or have one deriving from the other.